A large body of empirical work in labor and public economics analyzes the behavioral response of earnings to taxes and transfers using the standard static model where agents choose to supply hours of work until the marginal disutility of work equals marginal utility of disposable (net-of-tax) income.
The present paper therefore has two goals. First, we investigate thoroughly whether there is evidence of bunching at the kink points of the US federal income tax-and in particular at the large kink points created by the EITC. Second, we develop an econometric method to estimate compensated elasticities of reported income with respect to net-of-tax rates using bunching evidence. Our empirical analysis uses the large annual tax return data publicly released by the Internal Revenue Service (IRS) since 1960. Those administrative data are ideally suited for the analysis because they provide information about the exact location of taxpayers on the tax schedule and, in contrast to standard survey data, have almost no measurement error. We obtain three main empirical results.
First, we find clear evidence of bunching around the first kink point of the EITCthe point at which the credit reaches its maximum level-with an implied elasticity of earnings around 0.25. Such bunching evidence constitutes perhaps the most compelling evidence to date of behavioral responses created by the EITC along the intensive margin.
2 However, we find that bunching is concentrated among EITC recipients with self-employment income with a very large implied elasticity around one. EITC recipients with only wage earnings display no evidence of bunching and thus the implied elasticity for wage earners is zero and precisely estimated. This suggests that most of the bunching response might be due to reporting effects rather than real labor supply effects. 3 We develop a simple model of reporting which can account for our empirical findings. Furthermore, the amount of bunching grows over time (the EITC schedule has been stable since the major expansion of [1993] [1994] [1995] [1996] perhaps because tax filers learn slowly about the EITC schedule. Second, we also find evidence of bunching at the threshold of the first tax bracket where tax liability starts, especially in the 1960s when the tax schedule was stable and very simple. The implied elasticities are also significant in that case, around 0.2. Part of the elasticity is due to the response of itemized deductions as the evidence of bunching is not as sharp for taxable income recomputed using the standard deduction (instead of the maximum of the standard deduction and itemized deductions). Third, however, we cannot find any bunching evidence for other kink points of the tax schedule, even when jumps in marginal tax rates are large and stable over many years, and even when restricting the sample to more responsive subgroups such as those reporting self-employment income.
Therefore, our evidence shows that taxpayers behave as in the standard labor supply model only in very specific cases. The first kink of the EITC is special because it is the level of earnings that maximizes the tax refund and should be the focal point for tax filers misreporting their incomes. The first kink point of the income tax schedule is the income level where tax liability starts, and hence might be more visible on tax tables than kink points at higher income levels. Indeed, survey evidence 2 A large body of work has shown strong evidence of behavioral responses to the EITC along the extensive margin, i.e., the decision to participate in the labor force. Evidence of behavioral responses along the intensive margin (i.e., hours of work conditional on working) is weak or absent (see Nada Eissa and Hilary Hoynes 2006 and V. Joseph Hotz and John Karl Scholz 2003 for recent surveys) . 3 Those results are consistent with the recent and complementary analysis by Sara Lalumia (2009) which shows that EITC expansions lead to an increase in the fraction of low-income filers with children reporting self-employment income.
suggests that many taxpayers do not know their marginal tax rate or report it with substantial error (e.g., Edwin T. Fujii and Clifford B. Hawley 1988 for US evidence).
Our analysis relates to the nonlinear budget set labor supply estimation method. 4 This method was originally developed to address the endogeneity of the marginal tax rate to the labor supply choice (as higher labor supply may push the individual into a higher tax bracket). In that context, nonlinear budget sets created by the tax system were seen as a source of endogeneity problems which had to be solved using a structural model rather than an opportunity to identify behavioral responses to taxation as in our analysis of bunching.
No study has carefully examined the evidence of bunching at the kink points of the US income tax schedule to uncover evidence of behavioral responses, in spite of data availability. 5 A recent study by Raj uses tax return data from Denmark and uncovers substantial bunching at a large kink point of the Danish income tax schedule where the top rate starts to apply. This kink point is simple and salient because it is large and the same for all individuals.
6 Consistent with our US results, they do not find much evidence of bunching at smaller kink points of the Danish tax schedule.
A few other studies have documented evidence of bunching at the kink points generated by other government programs. First, Burtless and Moffitt (1984) and Leora Friedberg (2000) , using Current Population Survey data, observed bunching behavior in the case of elderly individuals who receive Social Security benefits but are still working and subject to the Social Security earnings test. 7 Those studies, however, do not use bunching to estimate compensated elasticities, as we do here. They instead rely on the standard nonlinear budget set method for estimating behavioral responses. Second, Richard Blundell and Hoynes (2004) document clear evidence of bunching at exactly 16 hours per week for individuals likely to be eligible for the UK family credit, which imposes a 16 hour minimum working requirement. Finally, pension programs also generate kinks (or cliffs) in the lifetime budget set. As is well known, retirement hazard rates display bunching at certain ages related to the parameters of the retirement programs. 8 Those studies point out that bunching is evidence of behavioral responses to pension programs, although they do not directly use bunching to estimate elasticities. A recent notable exception is Kristine Brown (2007) who uses changes in the kink points due to reforms in the California 4 First developed by Gary Burtless and Jerry Hausman (1978) to study the Negative Income Tax experiments, Hausman (1981) applied the method to study the effect of the US income tax on labor supply. Robert Moffitt (1986 Moffitt ( , 1990 provides a survey of the method and its many subsequent applications.
5 US tax return data have been available for a long time, but have been rarely used by labor economists. As pointed out by Hausman (1982) , in defense of the nonlinear budget set methods and in response to a criticism by James Heckman (1982) , who argued that no bunching evidence could be found in the data, survey data have too much measurement error to study bunching precisely.
6 argue that part of the bunching might be driven by employers' pay policies which are tailored to avoid the top bracket, which is feasible in Denmark as the top bracket threshold is uniform across all individuals and taxes are based on individual income (as opposed to family income as in the United States).
7 Social Security benefits are taxed away (actually deferred) when earned income exceeds an exemption amount. Tax rates vary from 33 percent to 50 percent and thus generate substantial kinks in the budget set of the elderly. This phasing-out structure is simple and hence likely to be salient to social security beneficiaries. 8 For example, in the United States, there is bunching at the early retirement age of 62 (when workers become eligible to claim Social Security benefits) and bunching at the normal retirement age (see Jonathan Gruber and David A. Wise 1999 for an analysis across a number of countries).
Teachers' retirement program to estimate elasticities of retirement age with respect to price incentives. In contrast to our study, Brown (2007) uses reforms and corresponding changes in bunching behavior to estimate elasticities while we focus on a more basic cross-sectional estimation method.
The paper is organized as follows. Section I presents the conceptual framework, the data, and discusses the estimation methodology. Section II presents the EITC based results. We start with the EITC analysis because the EITC creates the largest kinks in the budget constraint, and this is precisely where the bunching evidence is most striking. Section III presents results based on the regular federal income tax schedule where bunching evidence is much weaker. Section IV concludes.
I. Model, Data, and Methodology

A. Standard model and Small kink Analysis
We consider the standard model with two goods where individuals' utility functions depend positively on after-tax income c (individuals value consumption) and negatively on before-tax income z (earning income requires effort). We assume that, with a linear budget set with constant marginal tax rate t, individual incomes z are distributed according to a smooth density distribution h(z). The heterogeneity in earnings z is due to differences in preferences or ability-both of which are captured by heterogeneity in the utility function u(c, z) across individuals.
Suppose that a (small) kink is introduced in the budget set at income level z * by increasing the marginal tax rate from t to t + dt for incomes above z * as depicted in Figure 1 (panel A). Such a kink is going to produce bunching of individuals whose incomes were falling into a segment [z * , z * + dz * ] before the kink was introduced as displayed in Figure 1 (panel B) . The individual (denoted by L in Figure 1A ) with earnings z * before the tax change is not affected, and his indifference curve remains tangent to the lower part of the budget set (with slope 1 − t). Let us denote by h the highest income earner (before the tax change) who is now bunching at the kink. Before the tax change, individual h had earnings z * + dz * , and his indifference curve was tangent to the linear budget with slope 1 − t as shown in Figure 1A . After the tax change, his indifference curve is exactly tangent to the upper part of the budget set (slope 1 − t − dt ) as depicted in Figure 1A . For a small change in the marginal tax rate dt, by definition of the compensated elasticity e of earnings with respect to one minus the tax rate, we have
Thus, the total number of taxpayers bunching at z * is simply h(z * )dz * , where h(z * ) is the density of incomes at z * when there is no kink point, and dz * is given by equation (1). This derivation shows that bunching is proportional to the compensated elasticity e and to the net-of-tax ratio dt/(1 − t ). Note that in the case of large jumps (when dt/(1 − t ) is no longer small), there would be income effects and the elasticity e would no longer be a pure compensated elasticity, but a mix of the compensated elasticity and the uncompensated elasticity. Four points should be noted. First, the larger the behavioral elasticity, the more bunching we should expect. Unsurprisingly, if there are no behavioral responses to marginal tax rates, there 
Figure 1. Bunching Theory
Notes: Panel A displays the effect on earnings choices of introducing a (small) kink in the budget set by increasing the tax rate t by dt above income level z*. Individual L who chooses z* before the reform stays at z* after the reform. Individual h chooses z* after the reform and was choosing z* + dz* before the reform. Panel B depicts the effects of introducing the kink on the earnings density distribution. The pre-reform density is smooth around z*. After the reform, all individuals with income between z* and z* + dz* before the reform, bunch at z*, creating a spike in the density distribution. The density above z* + dz* shifts to z* (so that the resulting density and is no longer smooth at z*).
should be no bunching at all. Thus, within the standard model, this central elasticity could, in principle, be estimated by measuring the amount of bunching at kinks of the tax schedule. Second, the size of the jump in marginal tax rates is measured by the change in marginal tax rates relative to the base net-of-tax rate 1 − t. Thus, everything else being equal, a change in marginal tax rates from 0 percent to 10 percent should produce the same amount of bunching as a change from 90 percent to 91 percent.
Third, our derivation assumed implicitly that all individuals had the same elasticity e. In the case of heterogeneous elasticities across individuals, the amount of bunching remains proportional to the average compensated elasticity at income level z * . To see this, note that our previous derivation shows that an individual with compensated elasticity e (at z * ) bunches at the (small) kink if and only if she chooses earnings z ∈ [z * , z * + e z * dt/(1 − t )] under the linear tax at rate t.
9 With a heterogeneous population and the linear tax at rate t, there will be a joint distribution of earnings z and compensated elasticities e across individuals (as individuals with earnings z might have different elasticities), which we denote by ψ(z, e). We have h(z * ) = ∫ e ψ(z * , e)de, and we denote by _ e = ∫ e e ψ(z * , e)de/h(z * ) the average compensated elasticity at earnings level z * (again under the linear tax rate scenario). When a small kink is introduced at z * , the number of individual bunching at z * is dB = ∫ e e z * (dt/
Finally, note that we have considered a static model. Our results easily extend to a dynamic model, in which case bunching is proportional to the Frisch elasticity (instead of the compensated elasticity). Importantly however, if career concerns are important and current labor supply affects not only current earnings, but also earnings in the future (through promotions, etc.), the Frisch elasticity would be much smaller and the corresponding bunching would be smaller as well. We will come back to this point when interpreting our empirical results.
B. Empirical Estimation of the Elasticity using Bunching
Because actual kink points are not necessarily small, as in our previous analysis, it is useful to consider a simple parametrized model with a quasi-linear and isoelastic utility function of the form
where n is an ability parameter distributed with density f (n) (and cumulative distribution F(n)) in the population (normalized to one). The quasi-linearity assumption implies that there are no income effects so that compensated and uncompensated elasticities are equal. This simplifies considerably the presentation at little cost because bunching essentially identifies the compensated elasticity as we discussed above. The iso-elasticity assumption implies that the elasticity is constant and equal to e, which simplifies the presentation without affecting the substance of the results. Maximization of u(c, z) , subject to a linear budget constraint c = (1 − t) z + r, leads to the first order condition: 1 − t − (z/n ) e = 0, which can be rewritten as
Therefore, with no marginal tax rates (t = 0), we have z = n, so that n can be interpreted as potential earnings. Positive tax rates depress earnings z below potential earnings n as shown in (2). Let h 0 (z) be the cumulative distribution of earnings when there is a constant marginal tax rate t 0 throughout the distribution. Let us denote by
Let us introduce a (convex) kink in the budget set by increasing the marginal tax rate to t 1 (with t 1 > t 0 ) above earning level z * . Let us denote by h(z) the density of realized earnings and h(z) the cumulative distribution under this kinked budget set scenario.
With the kink, we still have
e ] choose z = z * and hence bunch at the kink point. The highest ability person who bunches has n = z * /(1 − t 1 ) e and hence had earnings z * ((
e under the linear tax t 0 scenario. As a result, any individual earning between z * and z * + Δz * under the linear tax t 0 bunches at the kink under the piecewise linear tax (t 0 , t 1 ), where
This equation generalizes equation (1) to a large kink. Therefore, the fraction of the population bunching is
where we have used the standard trapezoid approximation for the integral.
Hence, combining (3) and (4) leads to a quadratic equation in ((
which can be solved explicitly to express e as a function of observable or empirically estimable variables: (1) the kink threshold z * , (2) the net-of-tax ratio (1 − t 1 )/(1 − t 0 ) associated to the kink, (3) the density of the distribution just below and just above the kink h(z * ) − , h(z * ) + , (4) the amount of bunching B at z * . Parameters (1) and (2) are directly observable. Therefore, we only need to estimate parameters (3) and (4), then apply the delta method to estimate e with standard errors. To estimate B, we need to evaluate how much excess density there is at the kink point z * . For a given empirical distribution h(z), we can define an income band around the kink, (z * − δ, z * + δ), and two surrounding income bands (z * − 2δ, z * − δ) and (z * + δ, z * + 2δ) below and above the kink as depicted in Figure 2 . The parameter δ measures the width of those income bands. The simplest estimate of excess bunching is the difference between the number of individuals in the band around the kink, and the number of individuals in the two surrounding bands:
Many taxpayers are unable to control perfectly their incomes (due, for example, to random components such as year-end bonuses or risky returns on assets, or the difficulty of exactly estimating income for tax purposes), or may not be aware of the exact location of kink points. There might also be measurement error in the data. In those cases, we would expect taxpayers to cluster around the kinks instead of bunching exactly at the kink, as depicted on Figure 2 (Emmanuel Saez (1999) develops this point with a formal model of labor supply with uncertain outcomes). In that case, the choice of the parameter δ matters when estimating excess bunching B using (6). If δ is too small, the amount of excess bunching due to the behavioral response to the kink will be underestimated. However, increasing δ might also introduce bias as equation (6) ignores second-order effects due to the curvature of the underlying density function h 0 (z) (assuming no kink at z * ). When δ is small, such curvature effects are negligible, but may be significant when δ is large.
If, as depicted in Figure 2 , the underlying density h 0 (z) is convex at z * , then formula (6) overestimates excess bunching as convexity implies that B from (6) is positive, even in the absence of behavioral responses. Conversely, if h 0 (z) is concave at z * , formula (6) underestimates excess bunching. In principle, it should be possible to correct for curvature bias by estimating curvature in the density below and above the kink by using a Taylor expansion for h 0 around z * , a refinement that can be implemented with larger sample size. 10 As we shall see, in some cases, the elasticity estimate is sensitive to the choice of δ. The simplest method to select δ is graphical to ensure that the full excess bunching is included in the band (z * − δ, z * + δ) as in Figure 2 .
Empirically, h(z * ) − can be estimated as the fraction of individuals in the lower surrounding band (z * − 2δ, z * − δ) divided by δ. Similarly, h(z * ) + can be estimated as the fraction of individuals in the upper surrounding band (z * + δ, z * + 2δ) divided by δ. We estimate the number of individuals in each of the three bands, which we denote by ˆ h * − , ˆ h * , ˆ h * + , by regressing (simultaneously) a dummy variable for belonging to each band on a constant in the sample of individuals belonging to any of those three bands. We can then compute ˆ 
Figure 2. Estimating Excess Bunching Using Empirical Densities
Notes: The figure illustrates the excess bunching estimation method using empirical densities. We assume that, under a constant linear tax with rate t 0 , the density of income h 0 (z) is smooth. A higher tax rate t 1 is introduced above z*, creating a convex kink at z*. The reform will induce tax filers to cluster at z*, creating a spike in the post-reform density distribution h(z). As illustrated on the figure, bunching might not be perfectly concentrated at z* because of inability of tax filers to control or forecast their incomes perfectly or imperfect information about the exact kink location. For estimation purposes, we define three bands of income around the kink point z* using the bandwidth parameter δ. The lower band is the segment (z*−2δ, z*−δ ), it has average density h(z*) − and hence includes h* − = δ h(z*) − tax filers (dashed left area). The upper band is the segment (z* + δ, z* + 2δ ), it has average density h(z*) + and hence includes h* + = δ h(z*) + tax filers (dashed right area). The middle band is the segment (z* −δ, z* + δ ) and includes h* tax filers. Excess bunching is defined as B = h* − (h* − − h* + ) and is the upper dashed area on the figure. If clustering of tax filers around z* is tight, excess bunching will be estimated without bias with a small δ. If clustering is not tight around z*, a small δ will underestimate the amount of excess bunching (as the lower and upper bands will include tax filers clustering around z*). However, a large δ will lead to overestimate (underestimate) excess bunching if the before reform density h 0 (z) is convex (concave) around z*.
We can estimate standard errors using the delta method. Alternatively, we can also compute standard errors using a bootstrap method where we draw a large number N of earnings distributions according to the empirical earnings distribution h(z), estimate the corresponding elasticity e for each of the N draws, and estimate a 5 percent interval standard error using the distribution of estimated elasticities e across the N draws. As we shall see, because our sample size is large, the delta method and the bootstrap methods generate very similar standard errors.
C. data and graphical methodology
As discussed at the outset of this paper, the large publicly available annual crosssections of individual tax returns constructed by the IRS, known as the Individual Public Use Tax Files, are the ideal data to carry out this study. The data are available quasi-annually from 1960 to 2004. The number of tax returns per year is between 80,000 and 200,000. The annual cross sections are stratified random samples with higher sampling rates for high-income taxpayers or taxpayers with business income. The data include the corresponding sampling weights, and all of our estimations use those weights so as to reflect population averages. Therefore, the data span a long time and a number of different tax schedules. This is of interest because we do not expect taxpayers to adapt immediately to changes in the location of kink points, and repeated cross-sections may allow us to study the dynamics of bunching following a tax change.
To detect exact bunching at kink points, the simplest method consists of producing histograms of the distribution with small bins, and checking whether spikes appear at kink points. Because taxpayers may not be able to bunch perfect at kink points, we might only observe clustering or humps around kink points. In such a scenario, kernel density estimates are helpful to smooth noisy histograms and visually detect excess clustering.
Note that other transfer programs, or state income taxes, introduce additional kinks in the budget constraint of tax filers. However, because those programs vary geographically and do not use the same income definition as the EITC or the federal taxable income, those kinks will not be located uniformly across tax filers in our samples. Hence, any bunching they generate should be smoothed out in the aggregate.
II. EITC Empirical Results
We start with the analysis of the EITC results because the kink points created by the EITC are largest and, as we shall see, this is where the bunching evidence is most striking and the easiest to interpret.
The EITC is a transfer for low-income earners that introduces substantial kinks in the budget constraint as described in Table 1 . The EITC, first introduced in 1975, was expanded after the Tax Reform Act of 1986, and then again very substantially expanded in 1993-1995, and has been quite stable since then (see Hotz and Scholz (2003) and Eissa and Hoynes (2006) for detailed descriptions of the EITC and its history). The EITC is a function of family earnings defined as the sum of wages and salaries and self-employment income, and the number of qualifying children.
11 The EITC first increases linearly with earnings in the phase-in range, is maximum in the plateau range, and then decreases linearly with earnings in the phase-out range. As shown in Table 1 , since 1995, the phase-in subsidy rate is 34 percent for those with 1 child and 40 percent for those with 2 or more children. After a short plateau range where the EITC is maximum, the EITC is phased out at a rate of 16 percent (21 percent) for beneficiaries with one qualifying child (two or more qualifying children). Therefore, the EITC creates very large changes in marginal incentives. Figure 3 reports the histograms for earnings of tax filers with one child dependent (panel A) and two or more children dependents (panel B) by bins of $500. All histograms are presented using population weights. The graphs also depict the corresponding EITC schedules (as a function of earnings) in dashed lines using the right y-axis as well as the location of the kinks in vertical lines. To obtain a large sample size and smoother histograms, the figure combines all years from 1995 to 2004 and 11 Since 1994, tax filers with no children are also eligible to a modest EITC (maximum benefit of $438 in 2008) with small phase-in and phase-out rates of 7.65 percent. Because the EITC with no children is so small, we do not include it in our analysis. Notes: a In 1991-1993, EITC subsidy and tax rates depend on number of children (but brackets do not).
A. graphical Evidence
In 1991: phase-in rates are 16.7 (1 child) and 17.3 percent (2+ children). Phase-out rates are 11.9 and 12.4 percent.
In 1992: phase-in rates are 17.6 (1 child) and 18.4 percent (2+ children). Phase-out rates are 12.6 and 13.1 percent.
In 1993: phase-in rates are 18.5 (1 child) and 19.5 percent (2+ children). Phase-out rates are 13.2 and 13.9 percent. indexes earnings to 2008 using the IRS inflation parameters, so that the EITC kinks are perfectly aligned for all years.
Two elements are worth noting in Figure 3 . First, there is a clear clustering of tax filers around the first kink point of the EITC. In both panels, the density is maximum exactly at the first kink point. The fact that the location of the first kink point differs between EITC recipients with one child, versus those with two or more children, constitutes strong evidence that the clustering is driven by behavioral responses to the EITC as predicted by the standard model. Second, however, we cannot discern any systematic clustering around the second kink point of the EITC. Similarly, we cannot discern any gap in the distribution of earnings around the concave kink point where the EITC is completely phased-out. This differential response to the first kink point, versus the other kink points, is surprising in light of the standard model predicting that any convex (concave) kink should produce bunching (gap) in the distribution of earnings.
In Figure 4 , we break down the sample of earners into those with nonzero selfemployment income versus those zero self-employment income (and hence whose Notes: The figure displays the kernel density of earnings for wage earners (those with no self-employment earnings) and for the self-employed (those with nonzero self employment earnings). Panel A reports the density for tax filers with one dependent child and panel B for tax filers with two or more dependent children. The charts include all years 1995-2004. The bandwidth is $400 in all kernel density estimations. The fraction self-employed in 16.1 percent and 20.5 percent in the population depicted on panels A and B (in the data sample, the unweighted fraction self-employed is 32 percent and 40 percent). We display in dotted vertical lines around the first kink point the three bands used for the elasticity estimation with δ = $1,500.
earnings comes only from wages and salaries). We now report kernel density estimates (instead of histograms) to compare densities on the same graph. 12 The densities are normalized to sum to one. 13 The contrast between the two groups is striking. The selfemployed densities display a huge spike exactly at the first kink point, while there is no evidence of bunching at all in the sample of pure wage earners. There is no evidence of bunching at the second kink point, or of a dip at the end of the phase-out, even for the self-employed sample. Surprisingly, note that the self-employed with one qualifying child display even more bunching than those with two or more qualifying children, even though the size of the kink is larger for the former group. The most plausible explanation is that information and knowledge on how to game the EITC with self-employment income diffuses slowly in the population. An alternative explanation could be that there are large adjustment costs to changing labor supply (such as finding a new job, adjusting hours of work, etc.), which create a slow dynamic response to the EITC expansion. The information explanation seems more plausible because bunching growth is present only among the self-employed and never happens for wage earners (figures omitted, see elasticity estimates below). Table 2 presents elasticity estimates using bunching evidence around EITC kink points for various samples. The table is organized in six columns. The first two columns are for the full sample including both wage earners and the self-employed. The next two columns consider the self-employed (defined, as above, as those with nonzero self-employment income). The last two columns consider the sample of wage earners (those with no self-employment income). In each of those three groups, the first column is for tax filers with one child, while the second column is for tax filers with two or more children.
B. Elasticity Estimation
Panel A displays the elasticity estimates for the first, second, and third kink points (respectively) pooling all years 1995-2004 together as in Figures 3 and 4 . Our results confirm the findings from the figures. We find significant elasticities around the first kink point for the full sample (0.21 and 0.15 for one child and 2+ children, respectively). Those significant elasticities are driven entirely by the self-employed who display very large and precisely estimated elasticities (1.1 and 0.8 for one child and 2+ children, respectively). In contrast, we find insignificant elasticities very close to zero and precisely estimated for the sample of wage earners around the first kink point. We 12 The artificial drop in the kernel densities at each end of the graph is an artifact of the estimation method due to data truncation. 13 The fraction of self-employed in the population depicted in Figure 4 is 16.1 percent (for those with one child in panel A) and 20.2 percent (for those with two or more children in panel B), on average, for the years 1995-2004. In the data sample, the fractions of self-employed are higher (32 percent and 40 percent, respectively) because the data samples overweight tax filers with more complex tax returns.
14 This pattern of bunching is similar across heads of household and married tax filers. There is never bunching among wage earners, while there is sharp bunching among the self-employed, but only at the first kink point. also find insignificant and precisely estimated elasticities around the second and third kink points in all samples (all workers, the self-employed, or wage earners).
Panel B shows the sensitivity of our results with respect to the choice of the bandwidth δ around the first kink point. 15 The bands corresponding to the baseline δ = $1,500 were depicted in Figure 4 (light dotted vertical lines). They represent a 15 The estimates around the second and third kink points are always small and insignificant and not sensitive to δ, and hence omitted to save space. Notes: This table presents estimates of the elasticity of earnings with respect to the net-of-tax rate based on bunching evidence around EITC kink points as described in Section IB in the text. Standard errors are computed using the delta method. Bootstrap standard errors are also reported for the first row of estimates. The self-employed only sample (columns 3 and 4) is defined as EITC recipients with nonzero self-employment income. The wage earners only sample (columns 5 and 6) is defined as EITC recipients with zero self-employment income. In all cases, earnings are adjusted to 2008 dollars using the IRS inflation indexation (so that kinks are aligned across years). From 1995-2004, the EITC is large (phasing-in rates of 34 and 40 percent and maximum benefit of $2,917 and $4,824 in 2008 for tax filers with 1 child and 2+ children). From 1988 to 1993, the EITC was smaller and did not distinguish vary between 1 child versus 2+ children beneficiaries. As a result, we pool together the 1 child and 2+ children groups for those years). See Table 1 for complete EITC structure details.
conservative choice of bandwidth leading to an underestimate of the elasticities as Figure 4 shows that the lower and upper band densities are already affected by the clustering around the kink. Therefore, it is not surprising that increasing the bandwidth to $2,000 leads to even higher estimates, which we view as probably closer to the true elasticity revealed by bunching behavior. Conversely, lowering the bandwidth to $1,000 leads to smaller (but still significant) estimates. 16 This confirms that, in the presence of clustering around a kink point instead of exact bunching, the choice of the bandwidth matters. In this paper, we use a simple graphical visual approach for selecting the bandwidth which is a significant limitation. As mentioned above, with larger datasets and hence smoother density estimates, it could be possible to devise a method to detect bunching humps statistically and hence choose the bandwidth δ with a systematic econometric method.
Panel C breaks the sample into two periods 1995-1999 versus 2000-2004, as we did in Figure 5 . The results confirm the graphical evidence and show that the elasticities more than double from the early period to the late period (again the difference in elasticities across the two periods is significant in the first four columns, formal test results omitted). However, the elasticities for wage earners remain close to zero and insignificant even in the late period, suggesting that labor supply is unresponsive along the intensive margin even in the long run.
Finally, panel D presents results for the smaller EITC for the period 1988-1993, when the phase-in subsidy rate was much smaller, as reported in Table 1 , (14 percent from 1988 to 1990 and growing slowly to almost 20 percent from 1991 to 1993). The elasticity estimates are also significant for the first kink point and close to 0.3 for the self-employed. Those elasticity estimates are much lower than for the large EITC period. There is interesting heterogeneity during this "small EITC" period. The elasticity estimate for the self-employed is not significant for the early period 1988-1990 when the EITC rate was 14 percent, while it becomes significant during the years 1991, 1992, 1993 when the EITC rate is 17 percent, 18 percent, and 19 percent (on average). Graphical evidence (omitted for sake of space) shows, indeed, that there is no sharp spike at the kink point in the period of [1988] [1989] [1990] , but that a spike develops exactly at the kink point in the years 1991-1993.
C. Interpretation: A model of Tax reporting
Our first finding is that wage earners do not display any evidence of responses to the marginal incentives created by the EITC even when the change in marginal incentives is very large and the EITC schedule is stable (as is the case since 1995). There are several possible explanations. First, wage earners may have a very low intensive elasticity of earnings with respect to marginal tax rates. Second, wage earners may not 16 It is possible to test for equality of estimated elasticities across various bandwidth specifications by estimating the difference in elasticities simultaneously, and again using the delta method. Differences in elasticities between δ = $1,000 and δ = $2,000 are always significant for the first four rows. 17 Using one single annual cross-section of the same tax data we have used in this study, Jeffrey Liebman (1998) did not find evidence of bunching at the EITC kink points in 1992 (before the large EITC expansion). However, he did not break down recipients by self-employment status, explaining why, in contrast to our findings, he did not uncover evidence of bunching.
understand the marginal incentives created by the EITC. 18 Third, low-income wage earners may not have the flexibility to adjust their labor supply (as employers may impose hours constraints) or may not be able to control their earnings accurately (as work opportunities may be highly stochastic). Finally, wage earners may not be able to misreport their earnings to take advantage of the EITC because wage income is thirdparty reported by employers making tax evasion difficult.
Our second finding is that the self-employed display significant bunching evidence. Consistent with the standard model, the self-employed are likely to be more responsive to marginal incentives because they may have more flexibility to adjust their labor supply or can misreport their income with less risk of being caught evading. 19 As shown by Feldstein (1999) , such tax-avoidance behavior can easily be modeled using the standard two good utility framework introduced in Section I, as long as the costs of evasion are convex with the level of evasion. However, our bunching evidence among the self-employed remains inconsistent with the standard model in two important ways. First, bunching is found only at the first kink point and not at the second kink point (nor is there evidence of a gap in the earnings density at the third concave kink point). Second, even at the first kink point, bunching arises only when the EITC subsidy rate is over 15 percent. Bunching evidence starts in 1991 when the EITC subsidy rate is above 16 percent, and becomes very large with the modern EITC with subsidy rates of 34 percent and 40 percent. Self-employment income reported on individual tax returns also faces the Social Security and Medicare payroll tax at a rate of 15.3 percent. 21 For the self-employed, the payroll tax is administered with the individual income tax return. Therefore, the first kink of the EITC is the point that maximizes the net transfer received from the government when the EITC subsidy rate is over 15.3 percent.
22 Many low-income earners do have some informal self-employment income because they perform informal services for pay such as child care, cleaning, landscaping, house or car maintenance, etc. This informal income cannot be monitored by the IRS and is therefore, in general, not reported on tax returns (which explains the extremely large 80 percent evasion rate for informal supplier business income mentioned above). However, with an EITC subsidy rate above the payroll tax rate, it is to the advantage of low-income earners to report such informal self-employment income. As the IRS cannot monitor the amounts, it is also possible to over-report such informal self-employed income. 19 Indeed, in the case of small informal business suppliers, the IRS estimates that the rate of income underreporting is extremely high-over 80 percent for tax year 1992 (US Treasury, Internal Revenue Service, 1996, 8, table 3) . 20 We have also verified that no bunching develops with the EITC for filers with no children with a subsidy rate of 7.65 percent. 21 In reality, the effective rate is slightly lower as the payroll tax applies to a base of 92.35 percent of selfemployment income (to be equivalent to the sum of employer and employee payroll taxes in the case of wage earnings). However, the EITC is also based on 92.35 percent of self-employment income. Hence, the rate of 15.3 percent is the relevant number to compare to the nominal EITC subsidy rate. 22 The EITC first kink point remains the income level maximizing the net transfer received from the government even after the introduction of the refundable child tax credit in 2001. 23 Interestingly, we find that the spike around the first kink point is entirely due to tax filers reporting positive self-employment income and not at all to tax filers reporting negative self-employment income, suggesting that tax The following simple model of behavior can account for the facts we have uncovered in our empirical analysis of bunching around EITC kink points. Each individual has formal earnings w ≥ 0 (wages and salaries or formal self-employment income reported to the IRS on third party W2 or 1099 forms) and informal earnings y ≥ 0 (self-employment income not reported on third party 1099 forms). Let us assume that both w and y do not respond to taxes along the intensive margin (responses along the extensive margin would not affect the analysis and are ignored) and are smoothly distributed in the population. Individuals cannot misreport formal earnings w, but can misreport y. Let us denote ˆ y the amount of informal earnings reported for tax purposes. Taxes and transfers are based on w + ˆ y so that net disposable income is c = w + y − T (w + ˆ y ). The critical element to obtain bunching solely at the first kink point global maximum and not at the other kink points, as we observed in our empirical analysis, is to assume away convex preferences and, instead, use linear preferences with fixed costs. Let us therefore assume that there is an administrative fixed cost q A to report ˆ y > 0 which represents record keeping, filing additional tax schedules, as well as determining the corresponding tax liability. We further impose the constraint that ˆ y ≥ 0 by assuming that ˆ y < 0 would trigger an audit. As mentioned above, EITC bunching is not generated by those reporting negative self-employment income.
There is also a moral fixed cost q m of misreporting y that is paid whenever ˆ y ≠ y. This latter cost can be a moral cost of cheating the government or can represent the risk of being audited and caught misreporting income by the IRS. Importantly, the fixed cost q m is paid whenever some evasion happens. 24 It could be possible to add, on top of the fixed cost q m , a variable cost depending linearly on the amount of tax evasion without affecting the nature of the results. We omit such a variable cost to simplify the presentation. 25 We assume for simplicity (and without affecting the analysis) that utility is quasi-linear in disposable income c. Therefore, an individual chooses ˆ y to maximize
Let us assume that −T(z) is single peaked, and that z * is the unique reported income which maximizes the government net transfer −T(z). The US federal, state, and payroll tax system does generate such single peaked transfers. If the EITC subsidy rate is above the payroll tax rate, then z * is at the first kink point of the EITC and otherwise, z * = 0. Let us assume further that the distribution of costs (q A , q m ) is smooth in the population. We can state the following formal proposition.
filers in the phasing-out range do not avoid taxes by reporting exaggerated business losses. An explanation could be that net business losses are much more likely to trigger an IRS audit than business gains. 24 If the IRS can demonstrate that self-employment income was misreported (which is actually difficult in the case of informal business income), then the tax filer has to pay the evaded tax. As fines are rarely imposed in the case of small amounts, there is little monetary cost to cheating. Therefore, the fixed cost represents the psychological cost of going through the process of being audited by the IRS. Janet McCubbin (2000) reports that, although less than 20 percent of EITC report self-employment income, 50 percent of audited EITC returns which have income errors reported some self-employment income. 25 A convex cost of evasion as in the conventional tax evasion model would bring back convex preferences, and would generate bunching at the second kink point of the EITC, at odds with our empirical findings. (ii) If z * > 0 (i.e., the EITC subsidy rate is larger than the payroll tax rate), then an atom of tax filers will bunch at the first kink point of the EITC z * .
PROOF:
For (i), consider first the case where z * − w ≥ 0, and suppose that ˆ y > 0 and ˆ y ≠ y, then ˆ y delivers at least as much utility as reporting z * − w, hence −T (w + ˆ y ) ≥ −T (z * ). As z * uniquely maximizes −T (z), it must be the case that w + ˆ y = z * . Hence, if z * − w ≥ 0, we are necessarily in scenario (1), (2), or (3).
Second, consider the case z * − w < 0 where the first kink point is not reachable with any ˆ y ≥ 0. Because −T (z) is single peaked, ˆ y = 0 maximizes −T (w + ˆ y ). Therefore, if ˆ y ≠ y, then ˆ y = 0 is the optimal choice. So, we are necessarily in scenario (1) or (2).
For (ii), from (7), the tax filer chooses scenario (1), (2), or (3) depending on which of the three expressions, (1)
Assuming that z * > 0, then all filers, such that q m < T (w + y) − T (z * ) and q A < T (w) − T(z * ), will bunch at the kink. Because z * is the single global maximum of −T (z), we have T (w + y) − T (z * ) > 0 and T (w) − T (z * ) > 0 for w ≠ z * , and w + y ≠ z * . Therefore, as q m and q A are smoothly distributed, there is a positive measure of tax filers bunching at the kink point z * .
Three points are worth noting. First, if the EITC subsidy rate is smaller than the payroll tax rate, then z * = 0. Tax filers are either truthful or do not report informal earnings at all and there is no bunching at the first kink of the EITC. This represents the standard case described in Tax Compliance studies where most informal selfemployment earners do not report their self-employment income.
Second, when the EITC subsidy rate becomes larger than the payroll tax rate, then bunching develops at the first kink point of the EITC. Bunching tax filers are tax filers who previously did not report at all their self-employment income (for whom the gain of maximizing the net credit is larger than the administrative cost q A ) or tax filers who were previously truthful (for whom the gain of maximizing the net credit is larger than the moral cost q m ). Consistent with the evidence, there will be no bunching at the second kink point because that point does not maximize the net tax credit.
Third, the amount of bunching depends positively on the size of the net tax credit −T(z * ). The increased bunching that we observed over time on Figure 5 could be modeled as a learning process whereby tax filers learn slowly over time from others or from tax preparers that reporting z * maximizes net tax transfers. Importantly, increasing the EITC at the margin generates deadweight burden in our model because tax filers who change their behavior because of the (marginal) EITC change generate a first order fiscal cost but experience a second order welfare gain. Therefore, as in the standard model, the indirect fiscal costs due to behavioral reporting responses are deadweight burden. The size of the marginal deadweight burden is proportional to the size of the behavioral response.
III. Federal Income Tax Empirical Results
Last, we turn to the analysis of bunching around the kinks of the regular federal income tax schedule. We first provide background on federal income tax computation, and then turn to the empirical analysis. In contrast to our previous EITC analysis, the results for the regular federal income tax are not as striking and it does not seem possible to provide a simple theoretical model accounting for all the empirical facts, explaining why we discuss the regular federal income tax in this separate section.
A. Background on Federal Income Tax Computation
For federal income tax purposes, taxable income is defined as adjusted gross income (AGI) less personal exemptions (a fixed amount per person in the tax unit) and deductions. Deductions can take the form of a standard deduction (a fixed amount depending on marital status: single, married, or head of household) or of itemized deductions whichever is larger. Itemized deductions include state and local income and property taxes, mortgage interest payments, charitable contributions, and other smaller items. Income tax is computed as a function of taxable income using a piecewise linear schedule with increasing marginal tax rates. 26 The size of the tax brackets depends on marital status. The relevant income measure to study bunching around the kinks of the regular federal income tax schedule is therefore taxable income.
Before the Tax Reform Act (TRA) of 1986, there was a large number of tax brackets (between 15 and 25 depending on years), and thus jumps in marginal tax rates from bracket to bracket were small-from 1 to 5 percentage points in general, except for the first bracket where tax liability begins. As shown in Table 3 (panel A), the first bracket had a tax rate between 14 percent and 20 percent depending on years. Moreover, before TRA 1986, the tax schedule was not indexed for inflation, and thus the real location of kinks changed substantially from year to year during the inflationary episodes of the 1970s-a phenomenon called "bracket creep." The exemption and standard deduction amounts were also adjusted periodically to mitigate "bracket creep." Thus, we limit our study of bunching in the pre-TRA era primarily to the years from 1960 to 1969, when inflation was low and the tax schedule stable, and only to the vicinity of the first kink point. 27 As described in panel A of Table 1 , the income tax structure has been remarkably stable from 1948 to 1963, with the exemption level per person fixed at $600 (in nominal dollars); the standard deduction defined as 10 percent of AGI (up to a maximum standard deduction limit of $1,000); and the first marginal tax rate equal to 20 percent. In 1964, a more advantageous standard deduction equal to $200 plus $100 times the number of 1948-1963 1964-1969 1970 1971 1972-1974 1988-2002 2003-2008 A1. Notes: a Since 1987, exemptions and standard deduction are sharply reduced for tax filers who can be claimed as dependents (typically minor children, and students supported by their parents). Such filers are always excluded from our estimates. b The Child Tax Credit introduced in 1998 shifts the first tax bracket for tax filers with qualifying children as tax liability does not start until the child tax credit is fully phased-in. Even when the child tax credit becomes partly refundable in 2001, the first tax bracket is shifted as the child tax credit is not fully phased-in when the nominal first bracket starts. exemptions was introduced. Finally, due to inflationary pressures, the modern standard deduction was introduced in 1970 and the exemption levels increased.
After TRA 1986, the number of tax brackets was drastically reduced and exemptions, standard deductions, tax, and EITC brackets have all been indexed to the Consumer Price Index. 2008 dollars) . The tax structure has changed relatively little from 1988 to 2001, and includes two major kinks: the first kink where the marginal tax rate jumps from 0 percent to 15 percent, and the second kink with a jump from 15 percent to 28 percent. Note that two extra tax brackets have been introduced in 1993, creating jumps from 31 percent to 36 percent and 36 percent to 39.6 percent for high-income earners. In 2002, a bottom bracket with a lower rate of 10 percent was introduced so that the jump in marginal tax rate at the first kink point is from 0 percent to 10 percent. Furthermore, the upper rates have also been reduced from 2001 to 2003.
Nonrefundable tax credits are items that reduce positive tax liability. 28 As long as the net-of-credits tax liability remains positive, such nonrefundable tax credits have no impact on the marginal tax rate and hence the location of the kink point. However, if the nonrefundable tax credits are large enough to reduce the tax to zero, then they change the marginal tax rate from the statutory rate down to zero (as an extra dollar of income would no longer translate into a net tax increase). Therefore, the first kink point of the tax schedule starts at zero taxable income only for tax filers with no tax credits. If the tax filer has nonrefundable credits equal to d, the first kink point is at taxable income z = d/τ 1 , where τ 1 is marginal tax rate in the first tax bracket. This fact is important as the child tax credit, introduced in 1998, effectively shifts the first kink away from zero taxable income for most low-income tax filers with children, a point we explore below.
B. Bunching Evidence around the First kink Point from 1960-1972
Figure 6 displays the density distributions of taxable income, expressed in 2008 dollars and aggregating years [1960] [1961] [1962] [1963] [1964] [1965] [1966] [1967] [1968] [1969] 29 for married joint filers (panel A), and singles and heads of household (panel B). The marginal tax rate schedules are also displayed (for year 1960) in a dashed line. In all years, the first kink point is at zero as depicted by the vertical line. Both panels display visual evidence of bunching at the first kink point of the tax schedule although bunching is less pronounced in panel B. In both cases, the density peaks just before the first kink point, providing compelling evidence that the change in marginal tax rates around the first kink point produces a behavioral response of reported taxable income. A potential objection is that individuals may not systematically file tax returns in the negative range of taxable income as no tax liability is due. Figure 6 , however, shows that there is no missing density just below the kink as the density is actually higher just below the kink. Indeed, in practice, withholding on wage income starts below the zero taxable 28 Nonrefundable credits cannot reduce tax liability below zero. In contrast, refundable tax credits (such as the EITC) are paid even if the tax liability falls down to zero.
29 Years 1961 Years , 1963 Years , and 1965 are not included because no micro file was created for these years.
income threshold so that most filers with low wage income and negative taxable income file to obtain a tax refund. Figure 7 casts further light on the mechanism behind the bunching uncovered on Figure 6 by plotting the kernel density of taxable income (as in Figure 6 ) along with the density of taxable income computed using the standard deduction, i.e., defined as 1960, 1962, 1964, 1966-1969 (no data are available for 1961, 1963, and 1965) . Histograms are based on bins $800 wide and are computed using population weights (unweighted sample sizes for panels A and B histograms are 185,161 and 82,859 respectively). Taxable income is defined as Adjusted Gross Income minus personal exemptions minus the maximum of the standard or itemized deductions, and is expressed in 2008 dollars. The marginal tax rate schedule is displayed for 1960 in dashed line. In all years, the first kink point is at zero taxable income displayed by the vertical line on the graph (other kink points move from year to year as tax brackets are not adjusted for inflation from 1960 to 1969). The first bracket marginal tax rate is 20 percent from 1960 to 1963, 16 percent in 1964, and 14 percent in 1965-1969 (see Table 3 , panel A for complete details).
adjusted gross income minus personal exemptions and minus the standard deduction (even for itemizers). The graphs show that bunching is much more pronounced for actual taxable income than for taxable income computed with the standard deduction, especially in the case of married filers (panel A). This shows that the bunching phenomenon is in large part due to the response of itemized deductions. We expect indeed itemizers to be able to bunch exactly at the spike because some of the itemized deductions such as charitable contributions might be manipulated much more easily than earnings. In each panel, the solid line is the density of actual taxable income defined as in Figure  6 as adjusted gross income minus personal exemptions minus the maximum of the standard or itemized deductions, while the dotted line is the density of taxable income computed solely with the standard deduction, i.e., defined as adjusted gross income minus personal exemptions minus the standard deduction. Both definitions coincide for nonitemizers but differ for itemizers. This comparison reveals the contribution of itemization to bunching at the first kink point. The data include years 1960, 1962, 1964, [1966] [1967] [1968] [1969] . Densities are computed using population weights. Sample sizes are the same as in Figure 6 . Bandwidth is $500 in all kernel density estimations.
For example, some taxpayers who itemize deductions might bunch exactly at the kink because they may stop reporting deductions once they have reached the threshold of no tax liability. Note, however, that even taxable income computed with the standard deduction displays some bunching around the first kink point, especially for single filers, suggesting that part of the response is an adjusted gross income response. 1960 -1963, 1964 -1969, 1970 -1972 are 76,515, 108,646, 69,365 in panel A and 34,636, 48,223, 21,775 in panel B. The bandwidth is $500 in all kernel density estimations.
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Taxable income (2008 $) 1960-1963 1964-1969 1970-1972 Panel A. Married tax filers Figure 8 casts light on the dynamics of bunching by showing taxable income densities for three periods: 1960 -1963, 1964 -1969, and 1970 -1972 . As discussed above, from 1954 to 1963, the tax system around the first kink point was totally stable in nominal terms and inflation was low. In 1964 -1965, the standard deduction was expanded and the first tax rate lowered from 20 percent to 14 percent. Finally, in 1970 Finally, in -1972 , because of high inflation and the concern of "bracket creep," both the personal exemptions and standard deductions were further expanded from year to year. Figure 8 shows that tax filers are not able to adapt immediately to the changes in the tax system and that bunching is less pronounced in the last two periods and especially in the period of 1970-1972 when the tax system changes every year. Note that the bunching reduction is even more pronounced for single filers possibly because bunching for singles is primarily due to income responses instead of itemized deduction responses as shown in Figure 7 . Overall, those results are consistent with our previous EITC evidence, suggesting that it takes time for filers to learn and adjust to the tax system.
C. Bunching Evidence from 1988-2004
Figure 9 displays the histograms of the density distributions of taxable income (expressed in 2008 dollars) aggregating years [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] 30 for married joint filers (panel A), and singles (excluding heads) (panel B).
31 The marginal tax rates are depicted in a dashed line, and the first and second kink points (which are exactly aligned for all years) are depicted with vertical lines. Two points are worth noting. First, both panels display visual evidence of bunching at the first kink point, although perhaps not as strong as in the 1960 -1969 period examined earlier. As in Figure 6 , bunching is more pronounced for married filers in panel A than for singles in panel B. Second, there is absolutely no evidence of bunching at the second kink point where the marginal tax rate jumps from 15 percent to 28 percent even though this kink is large and has remained stable throughout the period 1988-2002. Restricting the sample to filers with self-employment income or realized capital gains does not generate bunching evidence. Further exploration around the upper kink points does not uncover any bunching evidence either. We omit the graphical evidence to save space and simply present some elasticity estimates below. Figure 10 provides additional evidence on bunching around the first kink point. Panel A displays the kernel density for taxable income and taxable income computed using the standard deduction (as in Figure 7) . The sample includes all filers married, singles, and heads of household. Consistent with the period 1960-1969, bunching is much less sharp for taxable income computed using the standard deduction but does not disappear entirely, showing that part of the response is an income response and part of the response goes through itemized deductions. 30 We do not include years 2003 and 2004 as the location of the second kink point changed for joint filers (see Table 3 ). 31 We have removed from the sample taxpayers who can be claimed as dependents by other taxpayers (these are mostly children with income) as their standard deduction is subject to special rules. These rules tend to make their taxable income artificially and mechanically close to zero even in the absence of any behavioral response.
Using the introduction and development of the child tax credit in 1998, panel B shows further evidence that the bunching at zero taxable income is indeed created by the jump in marginal tax rate. As mentioned above, with nonrefundable credits, Histograms are computed using population weights (unweighted sample sizes for panels A and B histograms are 368,173 and 239,225 respectively, representing population sizes of 594 million and 587 million tax filers). Taxable income is defined as adjusted gross income minus personal exemptions minus the maximum of the standard or itemized deductions, and is expressed in 2008 dollars. The marginal tax rate schedule is displayed by the dashed line. Both the first and second kink points are displayed by the vertical lines on the graph and are exactly aligned in all years as the tax system is indexed for inflation (see Table 3 ).
the first kink in the budget set is actually not at zero taxable income but at z = d/τ 1 , where τ 1 is marginal tax rate in the first tax bracket and d is the amount of potential tax credits. Virtually all filers with low taxable income and children qualify for the (nonrefundable) child tax credit introduced in 1998 (as the refundable portion is not Notes: The figure displays the kernel density of income (in 2008 dollars). In panel A, the solid line is the density of actual taxable income while the dashed line is the density of taxable income computed solely with the standard deduction (see Figure 7) . The data include years 1988-2002 and all filers. The sample size is 516,859 representing 1,110 million tax filers. The bandwidth is $400 in all kernel density estimations. In panel B, the data include years 1998-2004, the solid line is for filers with dependent children while the dashed line is for tax filers with no dependent children. From 1998 to 2004, the child tax credit shifts the first kink point to a positive taxable income threshold (which varies across tax filers). As a result, bunching is less pronounced at the zero taxable income threshold for tax filers with children. Sample size are 93,797 (children) and 176,411 (no children) representing 194 million and 357 million filers. Bandwidth is $500. large enough to eliminate tax liability entirely in most cases, see footnotes in Table 3 ). Therefore, after 1998, tax filers with children do not face a kink at zero taxable income and hence should not bunch at zero. Figure 10 (panel B), displays the density for tax filers with children and tax filers without children for the period 1998-2004, and indeed shows that bunching disappears for tax filers with children during the period. Notes: This table presents estimates of the elasticity of taxable income with respect to the netof-tax rate based on bunching evidence around kink points as described in Section IB in the text. All standard errors are computed using the delta method. In the case of the first kink point at zero taxable income, we define base income z * as average adjusted gross income for tax filers with taxable income in (−δ, δ ) (as the taxable income elasticity is not defined at z * = 0). Column 1 includes all filers, column 2 includes only married filing jointly, while column 3 includes only single filers (defined as not filing jointly). In panel D, single filers exclude heads of household (as the schedule for heads is not the same as for singles). In all cases, income and deductions are adjusted to 2008 dollars using the IRS inflation indexation (so that kinks are aligned across years). Complete details on tax rates and brackets are provided in Table 3 . Table 4 provides elasticity estimates based on the graphs displayed earlier and confirms our visual evidence. Four points are worth noting. First, panel A shows that the elasticity estimates are consistently positive and significant and around 0.2 around the first kink point both for the 1960-1969 period and the recent 1988-2002 period. Second, panel B shows that estimates are somewhat sensitive to the choice of the bandwidth δ in the estimation. As in the case of our EITC based estimates, large bandwidth generate larger elasticities as the excess bunching will be larger. Note that even with lower bandwidth, the estimates remain significant. Third, panel C shows that estimates are largest for the 1960-1963 period and are reduced significantly by 1970-1972, especially for single filers, confirming our finding that it takes time for tax filers to adapt to a new tax schedule. Fourth, panel D shows that estimated elasticities are zero and precisely estimated around the higher kink points in the recent period, even when the sample is restricted to those with positive self-employment income. Our bunching evidence for higher kink points is not consistent with the standard model of static labor supply presented in Section IA, which underpins most recent studies on the elasticity of taxable income with respect to net-of-tax rate (see Saez, Joel Slemrod, and Seth Giertz 2009 for a recent survey) if taxable income elasticities are substantial. It is possible that upper income tax filers have income realizations that are partly stochastic, preventing them from bunching exactly at the kink. As we mentioned in Section IA, it is also conceivable that for higher income earners, labor supply is in large part driven by dynamic considerations (such as trying to obtain a promotion), in which case the local Frisch elasticity is small and hence bunching is also small.
D. Elasticity Estimates
IV. Conclusion
Our analysis has found substantial evidence of bunching around the first kink point of the EITC, but concentrated among those reporting self-employment income. For the federal income tax, we have found evidence of bunching only at the first kink point where tax liability starts with no evidence of bunching for higher kink points. We have also developed an econometric method which uses bunching evidence to estimate the intensive elasticity of reported income with respect to (one minus) the marginal tax rate in the standard microeconomic model. Several of our empirical findings suggest that the standard intensive labor supply model cannot fully account for the facts. In the case of the EITC, we have shown that all our empirical findings can be much better explained by a fully rational fixed cost model of misreporting informal self-employment income. In contrast to the standard model, this alternative model can successfully explain why we observe bunching solely for the self-employed and solely around the first EITC kink point (and not around the other EITC kink points) and only when the EITC subsidy rate is larger than the payroll social security tax.
The contrasting evidence of bunching around the first kink point of the federal income tax, with no bunching evidence at all around higher kink points, also appears inconsistent with the standard static model presented in Section IA. Possible explanations
